Summary
The recent status and trends in the of Saba Bank fisheries up to and including 2015 port sampling data have been previously reported by de Graaf et al. (2017) and a policy brief has also been written based on those results (Debrot and de Graaf (2018) . The purpose of this report is to update recent catch trends in the Saba Bank fisheries with the data from 2016 and 2017.
For the lobster fishery (Panulirus argus), the number of fishing trips (and number of traps set) gradually grew from 2012 to 2015 but has since levelled off. The resulting landings of lobster have shown a similar pattern of increase up to 2015 but have now levelled off at around 70 tonnes annually. Increasing landings per unit effort indicate that the formerly reduced lobster abundance, which had been declining since 2000 and which had reached its lowest level in 2011, has subsequently increased relatively steadily all through 2017, and now has increased back to levels close to those of 2007. The average size of lobsters taken, continues to be large, which is favourable to gradual stock recovery.
Mixed landings of reef fish in the lobster fishery have fluctuated between 10 and 20 tonnes annually.
The LPUE abundance index in bycatch species also shows a decrease of about 35% from high levels in
2000 and 2007 to lowest levels in 2011, followed by an increase up to 2013, after which landings have levelled off.
In the redfish trap fishery (Lutjanus spp.), the number of trips in the redfish trap fisheries had grown significantly during the period 2012 to 2015. In 2016 effort increased again to 625 trips. In 2017 the exerted fishing effort dropped down to about 350 trips, a level seen last in 2012. The landings of redfish have fluctuated over this period, with lower values in 2012 and 2017 and higher values in 2014 and 2016. The LPUE abundance index shows a decrease by 50% between 2007 and 2011, followed by an increase to slightly higher and constant values between 2012 and 2016, while in 2017 the LPUE abundance index continued increasing. The only snapper for which sufficient data was available, was the silk snapper, Lutjanus vivanus. Average size of the silk snappers landed continued its increasing trend, indicative of gradual stock recovery. The drop in snapper landings, despite the higher LPUE in 2017, can especially be ascribed to the 6-month closed season implemented that year (Graaf et al. 2017 ).
The overall conclusion is that for, both the lobster and redfish stocks, stock status, based on the LPUE index, and size-structure trends have continued in developing favourably. Bottom drop longline, pelagic and bycatch landings have remained much less important and have shown no significant new developments.
There are two matters of concern that require follow up. Firstly, the positive prognosis for the snapper "stock" status may partly be based on targeting geographically different stocks as well as different species. Hence the data as collected and analysed may actually be presenting a too optimistic assessment. To evaluate whether this is actually the case will require more detailed analysis based on individual species, as well as more accurate geographical recording of catches than as currently practiced. The second matter of concern regards the fate of the traps that were in the water on the Bank when the hurricanes Irma and Maria struck the area in September 2017. If trap loss was large, this may lead to higher detrimental impacts of ghost fishing in the coming years.
Introduction
A first WMR report on the status and trends in Saba bank fisheries has been published in October 2017, presenting results based on data collected by WMR between 2012 and 2015 (Graaf et al., 2017) . The data collection program has continued since then under the responsibility of Saba Bank Management Unit. This short report presents an updated assessment of trends in effort, landings, the LPUE index of population status (landings per unit effort) and size-structure of the landings, now including data from 2012 to 2017.
Methods
For general information on the fishery as well as all methods of data collection, catch and effort estimation and standardization of LPUE we refer to Graaf et al. (2017) who followed basic standard methods as outlined by the FAO (Stamatopoulos 2002) . Figure 1 shows a map of the bank and the geographical quadrants for which fisheries data were recorded. 3 Results
Annual landings and effort
The data show an increase in the number of fishing trips using lobster traps from roughly 600 days in 2012 (for around 50 000 trap drops) to 900 days in 2015 (74000 trap drops) and values around 850 fishing days (66 000 trap drops) since then ( Figure 2a and Table 1 ). The landings of lobster have also increased from 2012 to 2015 years, from 37 to 76 tonnes annually, and have remain at similar levels since then (67 and 76 tonnes in 2016 and 2017). Landings of fish in the lobster traps followed a similar trend, with a doubling between 2012 and 2015, a small decrease in 2016, and an increase back to 2015 level in 2017.
The number of trips using redfish traps has also increased from 2012 to 2016 (from 340 to 623 days), and decreased sharply in 2017 (back to 2012 levels). The landings of redfish followed a similar trend.
The number of trolling trips have fluctuated between 40 and 88 days, with no specific trend. The landings have fluctuated between 1.6 and 3.0 tonnes, except for 2017 for which they are estimated at around 10 tonnes ( Table 1 ).
The number of trips using bottom drop longlines has been variable at between 4 and 14 days, with two year (2015 and 2017) showing much larger values (36 and 42 respectively). The total effective effort, standardized for number of hooks per day is very variable, likely reflecting both different numbers of participating vessels and differences between vessels in terms of the number of hooks per line set. Trends in the landings broadly followed the trend in the number of fishing days. 
Lobster Trap Fishery

Lobster
Landings and effort data :
The mean number of traps set per fishing trip has been relatively stable over the period studied at (Table 1) .
The spatial distribution of the effort is reported accurately only since 2013 ( Figure 4 ). The data since 2013 show that the main fishing areas are areas B4, B5 and C5 (north-eastern part of the bank, closer to the Saba island) with a slight increase of the effort on the southern part of the Bank (in areas D2 to D4) in the last 2 years. The data also show some seasonality in the distribution of the effort on the bank, with for instance a decrease of the effort in proportion on the south of the bank (D3-5) during summer. 
CPUE standardisation using a GLM model
All factors in the model appeared to be significant in the model fitted to the data for the years 2011-2017 (Table 2 ). For the model fitted on the data for the longer time period, all effects (month, year, trap number) were significant. The estimated effects are shown in Figure 6 . There were differences observed in the catch rates of the 5 vessels, with the most efficient vessel catching 35% more than the less efficient one. The month effect shows the seasonality of the catch rate for a standard trip.
There is a clear seasonal pattern, with highest catch rates toward the end of the year, and low catch rates during late spring/early summer. The modelled year effect is a standardised annual abundance index. It shows that the abundance dropped from higher levels in 2000 to lower levels in 2011, with a progressive increase towards the level of 2007 since then. 
Length frequency distribution of the landings
Lobster length measurements were taken on the landings during the landing surveys conducted in the harbour at the end of a fishing trip. The size of the lobsters landed varied from 50mm (carapace length) to 200mm, but the bulk of the landings were between 90mm and 150mm ( Figure 7) with a mean varying between 105 and 119mm, above the minimum landing size of 95mm. In 2000 and 2012, the proportion of landed lobster below the minimum size were 27% and 28% respectively (up to 43% for the females), whereas in other years, this percentage was lower than 15% (Table 3) . In recent years, the trend is towards higher mean size, and a lower proportion of undersized lobster in the landings (since 2015).
In general the males landed were larger than the females by about 5mm, but the difference was particularly large in 2000 and 2011 (12mm) . The proportion of males in the landings is also higher than the females (except for 2011) Figure 7 : length frequency composition of lobster landings (mm) 
Redfish Fishery
Trap fishery
Landings and Effort data
The average number of traps set per fishing trip has increase between 2007 and 2011, and has subsequently been decreasing from 35 to 21 between 2011 and 2017 ( Figure 10 ).
The fishery mainly takes place in the northern part of the bank (areas B3 to B5), on the eastern border (C5) and on the deeper part of the centre-west of the bank (area C3). The spatial distribution of the effort has varied slightly over the years. Some of the years (2012, 2017) , the effort is mainly located in the north-western part of the bank (areas B3, B4 and C3). Other years (2011, 2015, 2016) , there is slightly high proportion of the trips conducted on the eastern part (C5). There has been a small increase in the depth at which the traps are set in the recent years (since 2015), which is the results of the combination of the variations in the fishing effort at large scale (i.e between areas) and at a finer scale (inside a given area). 
Catch and Effort data
The mean catches per trap and per trip indicate higher catch rates in 2007 ( Figure 12 ). Catches per trap decreased sharply in 2011, and have been increasing since then with a particularly large increase in 2017. As a results of the decrease in the number of traps per trip (Figure 9 ), the catches per trips has also declined since 2012, except for 2017. Figure 12 : yearly mean catch of red fish (kg) per trap and per trips (with 95% confidence intervals)
GLM model
The red fish catches per trip were modelled using the same approach as described for the lobster in order to estimate different effects on the catch rates and ultimately extract a standardised biomass index. Again, two models were fitted, one on the years 2011-2017 including all effects, and one on the data since 2007, including only month, year and trap number effects.
The model fitted on the recent data shows that all effects are significant except the fishing area effect (Table 4 ). The difference in standardised catch per trip between vessels was larger than for lobster catches, boat with the highest catch rate catching 60% more than the boat with the lowest catch rate ( Figure 13) .
When fitting the model to the entire time series, the month, year and trap number effect were all significant. Some seasonality is also visible in the month effect, with low catch rates are observed between march and June, and high catch rates are observed in September/October and in February.
The year effect, which is standardised biomass index for the red fish, indicates higher biomass in 2007 than the rest of the time series. The biomass index is low for 2011, and slightly higher and constant between 2012 and 2016, and increased markedly in 2017. to 6-month closed season implemented that year (Graaf et al. 2017) .
Landings length frequency composition
The only species for which enough length measurements were available to have a good representation of the landings length-frequency distribution was the silk snapper ( Figure 14 ). Since 2012, the mean length of the silk snapper landed has been slowly increasing (from 25.6 cm in 2012 to 28.8 cm in 2017). In 2017, the number of small individuals (<23cm) was lower than previous years. Positive development trends in Caribbean fisheries in and by themselves are pretty unique. The developments we have documented recently for the Saba bank fisheries are quite exemplary. This may be ascribed to a cautionary management approach which is supported by the local fishermen.
There are two matters of concern that require follow up. Firstly, the positive prognosis for the snapper "stock" status may partly be based on targeting geographically different stocks as well as different species. Hence the data as collected and analysed may actually be presenting a too optimistic assessment. To evaluate whether this is actually the case will require more detailed analysis based on individual species as well as more accurate geographical recording of catches than as currently practiced. The second matter of concern regards the fate of the traps that were in the water on the Bank when the hurricanes Irma and Maria struck the area in September 2017. The problem and challenges regarding trap loss and resulting ghost fishing have been discussed at length before (Beek 2012 , Graaf et al. 2017 ).
Nevertheless, based on these new data we can reiterate our most recent policy assessment of cautious optimism (Debrot and de Graaf 2018) . We recommend continued port sampling of catches as well as follow-up on our earlier more-detailed recommendations that may ultimately help form the basis for continued sustainable growth for the Saba Bank fisheries. On the basis of this accreditation, the quality characteristic Q is awarded to the results of those components which are incorporated in the scope, provided they comply with all quality requirements.
The quality characteristic Q is stated in the tables with the results. If, the quality characteristic Q is not mentioned, the reason why is explained.
The quality of the test methods is ensured in various ways. The accuracy of the analysis is regularly assessed by participation in inter-laboratory performance studies including those organized by QUASIMEME. If no inter-laboratory study is available, a second-level control is performed. In addition, a first-level control is performed for each series of measurements.
In addition to the line controls the following general quality controls are carried out:  Blank research.
 Recovery.
 Internal standard  Injection standard.
 Sensitivity. 
